Trigeminal nerve: the possible origin of substance p-nergic response in isolated rabbit iris sphincter muscle.
We determined the effects of trigeminal nerve denervation on the noncholinergic, nonadrenergic response to electrical transmural stimulation of the isolated rabbit iris sphincter muscle. The left ophthalmic nerve (first branch of the trigeminal nerve) was cut at the intracranial, peripheral site of the trigeminal ganglion and five to ten days later, the iris sphincter muscle isolated from the left eye (operated side) was found to produce a fast cholinergic contraction in response to electrical transmural stimulation and there was no evidence of noncholinergic, nonadrenergic contractions. On the other hand, in the iris sphincter muscle isolated from the right eye (control side), electrical transmural stimulation produced both cholinergic and noncholinergic, nonadrenergic contractile responses. Capsaicin and bradykinin produced noncholinergic, nonadrenergic contractile responses in the muscle from the control side, while in the iris sphincter from the trigeminally denervated eye there was no such response to application of these drugs. Exogenous substance P (SP) and carbachol produced a strong contractile response in both the trigeminally innervated and denervated sphincter muscles. Somatostatin, vasoactive intestinal polypeptide (VIP) and enkephalin were without effects. These observations suggest that the noncholinergic, nonadrenergic responses to electrical transmural stimulation are derived from the trigeminal nerve and that the mediator involved is probably SP or a related peptide.